Construction of a more sensitive fluorescence sensing material for the detection of vascular endothelial growth factor, a biomarker for angiogenesis, prepared by combining a fluorescent peptide and a nanopillar substrate.
We have established a highly sensitive and selective protein detection technology in combination with the nanofabrication technique. A silica nanopillar chip with a 200-nm pitch and 1000-nm height pillar substrate was fabricated by electron beam lithography and deep reactive ion etching method. Fluorescent peptides, with high affinity towards vascular endothelial growth factor (VEGF), were immobilized on nanopillar chip via a self-assembled monolayer made from 3-aminopropyltrimethoxysilane and glutaraldehyde under optimal conditions. The fluorescence intensity of the fluorescent peptide on the nanopillar substrate increased with increasing VEGF concentrations, as determined by a fluorescence spectrophotometer and fluorescent scanning image analysis. The dissociation constant (K(d) value) calculated by the non-linear least square curve fitting method was 6.0 × 10(-9)M, which contributed to the highly sensitive detection of VEGF. The fluorescence intensity of the fluorescent reagent on the nanopillar substrate upon binding to VEGF was higher than that obtained using the flat substrate because the dense and tall nanopillar array increased the virtual protein binding area. The reproducibility tests and lifetime measurement indicate the fluorescent reagent to be a useful biosensor for the detection of VEGF in this system. These experimental results clearly showed that the combination of a fluorescent reagent and a nanopillar substrate may be widely applicable as a convenient method for the detection of VEGF.